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ABSTRACT
Comparative Analysis of Open- Spike between Excellent and Non-excellent
Players in Volleyball

Kim, Chang-Bum - Kim, Young-Suk - Shin, Jun-Yong
(Chungbuk National University)

C. B. KIM, Y. S. KIM, J. Y. SHIN. Comparative Analysis of Open-Spike between Excellent and
Non-excellent Players in Volleyball. Korean Journal of Sport Biomechanics, Vol. 13, No. 3, pp.
253-264, 2003. This study aims at finding the structure of spike technique by  analysing
comparatively the spike action by excellent and by non-excellent players throughout the section
from a flying jump to the time of landing for the correct analysis of spike action and tries to
help athletes and coaches to execute a scientific training,

For the objected person of this study, six of H College athletes three of excellent athletes and
three of non-excellent athletes, presently registered as athlete with the Korea Volleyball Federation)
were chosen, and the factors of analysis were analysed upon performance time of action by

20033 1049 269D A5
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** Corresponding author, 361-804, 28 FFA FYF 7AE 4 48 RIS AAzstoie A&
A=t : gy73@hanmailnet, Tel : 0114655583
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section, human body centered displacement, change of articulation angle, speed change of
articulation of the upper limbs, uniformity of the articulation of the upper limbs upon impact, etc.

The conclusion of this study is as follow:

1. In the time required for taking action, it shows to take 1.067+0.057seconds for the group of
excellent athletes and 1.034:0.033 seconds for the group of non-excellent athletes. Although
there was not big difference between two groups in the performance time of action, it
showed that the group of excellent athletes takes longer compared to the group of
non-excellent athletes. And it was found by the result of this study that the group of
excellent athletes stays longer in the duration of flight.

2. In the displacements of horizontal movement and vertical movement, it was found that the

- group of excellent athletes have moved more than the group of non-excellent athletes in the
horizontal movement of the center of human body.

3. In the angles of wrist and knee, it was found that the excellent athletes have shown little
than the non-excellent athletes in the entire sections, but that in the angle of elbow, the
non-excellent athletes have shown bigger than the excellent athletes..

4. In the speed of the articulation of the upper limbs upon impact, it was found that the group
of excellent athletes have shown bigger than the group of non-excellent athletes, and that in
the maximum value of the articulation of the upper limbs, the maximum value for the hand
was indicated upon impact and that forearm and upper arm have shown the maximum
value just before the impact.

- 5. In the uniformity of articulation of the upper limbs at the time of impact, the group of
excellent athletes showed bigger than the group of non-excellent athletes in all the
articulations.

KEY WORDS : VOLLEYBALL, OPEN SPIKE.

T 73719 oA sE 2F A F8 2908 FEYq 98 Hedon # & Yok WA



T RS u|2SMSIe OF Adjo|2 Extel 8D B4 255

Jle BT HojgA FEHNA & ded, 34 VIeENE agolag Aux, EEHE B
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o 2tolaE w3 A71d Ao SHE F7) AT JHE 18] He A& FAlY HFE] &
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Table 1. Physical characteristics of subjects.

item height weight age career
subjects (cm) (ke) (yrs) (yrs)
M 186.6 78 pal 9
excellent
SD 6.1 36 0 17
M 188.6 83 20.6 8.6
non-excellent
sD 58 43 05 2.3
2 AEET

2 7N AR Al 29 S QRN 2 AsAY Fulot. AP=T tiE 7R
2 W§-& <Table 2>} 2t}

Table 2. Experiments equipments.

Equipments Model name Manufacturer

émm digital video camera GR-DVL 9800 vC

control object Im x Im x 1m ~ DANIL

video tape DVM60R SONY

ball marker DANIL

motion analysis program A?iel Performance ARIEL LIFE SYSTEM
Analysis System e

computer Pentium 1II 700Mz
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€ 7Y 498 gsH o] A
e F2e] 27 #Eg £ Jv T FRE A5 A8 19 FAHE BAS BAF
< ¥°| Im, Z°] Im, FImZ stof YA3tx, FAHE HF HRxh= E e & FE 7
Aoz AR F oAd wet ARt 4 T ARY 71EHL JPgezny 9 4%
dRPoz 33, 2FTFH 2L FUFE XF0 2, AFWPE ZF 02 A3, Aud o
3o FANFL YHo 2 AU BAFEC] ZF 6mm XY vy estvzte] = ¢d &
AL JluztE APAZREH 12mEFold Fel Im Fole] Fzdid 23] £35E A8 14
A71EE Stk FHge 20l XS, Fivete] $E& 60frames/sec2 AT

2019 AAdetE AFAA FARES 52 AT 29T UF FARES AASEE -

NPz 29 Rl FE TR ExE 83, /hedE FYT FAE ARFE AN, 9
AR

T Uy Fhzte F2E AMe FAE olddtn, JAEAA YAl (dizitizing) S A3}
2 golEtA d7) AsA HER AAREY AAHH ZAR ¥ vlA(ball mark)E FAREF
st £utola TAL P4 18T 47 3uH F4L £t -

AN

2

4. A=Y

AgAee #9492 538l Yoy 94 Ariel Performance Analysis System(APAS)E o83}
HEstgen, 297 dolg B4 AU B4 AgAne o dFd £4& Al 44
3131, Excel 2000 Z21A-E 0183l HRF FFVAE AL

B QTNE 2vo)a 53¢ gest 2o TR0z AR
1) AFBPhase 1) : ESLI|IASE 272 ARA 2
2) A22W(Phase 1) : A= AZARE JHEAA Y 2wl

3) AB=W(Phase T) - YHE AT NRE FA7bxe] 20
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2 ATAME 2stold $4L 37 A TR BRAA 2Asigon, 25 F4A &8
AlZke] tigk A= <Table 3>3 )
£ 2

T AQAZHS AYRY A 1FLNAM $5a5 Fde] 0311:0.069%, Bl $FAEHTe]
0334+0.033% AQ5on, A2FEPAME 94A4 ool 034410.019%, HSFHSF o)
0.35610.038%, A3FLAAE L5H5 FAdo] 0411:0.019%, vl $FHAFHTo] 033320.066% 48
H A0E ueyth AAHQ) L8A SlojMe S5 de] 1067£0057%, vl ¢-FAFAD

o] 1.034+0.033% A 8% Ao g el
ool AR £ o, F ADNH 2 £ QoA BE Aol YHAE BUA, &
FAZHT] WL ASAT AN AN oA o BA ek

Table 3. Elapse time of spike ( Unit : sec)
subject I Phase [ Phase IPhase Total Time
M ' 0.311 0.344 0.411 1.067
excellent
sD 0.069 0.019 0.019 0.057
M 0.344 0.356 0.333 1.034
non-excellent
sD 0.050 0.038 0.066 0.033

2. X Ealel o|EHYY

1) #2054

2 AFdA AAFAY FHolFE AA FHo] AFHHZE) o

A FA9 AF FAYL T 290]F FH QAN =327
ol2 TR =EBVIE FZY FES F= F2F ooy & 5 Yo

2 a7 2oj AA F49 FHolFHY = <Table 4>9} o] eyt

3 235 2HEY A 179N 444 FTo] 88546432242cm, ¥4 4R do] 80,952+
123752 JEhgon], ARERANE 2444 o] 75.759+0721cm, Hl$&AS5FATo] 64.279+
21416cm, ABTERANE 94454 JAdo] 75304+11.169cm, H]-$-SA5A ko] 50.910£6.363cm ©]F
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Table 4. Displacement of COG (Z Axis) (Unit : Cm)
subject 1 Phase I Phase [TPhase
M 88.546 75.759 75.304
excellent
SD 32242 0721 11.169
M 80.952 64.279 50.910
non-excellent
SD 12375 21416 6.363
92BN A7 Aol gaE Tl QHE AR 0 EA7} 8lem ol%fs& Ao 1}
ehEd, B 979 sem AR Aol ERAT fAR 23S el 9
AAAR HojFuA AANE FHaeF Do) HSFAeddRY °hﬂ 418 FHolFol
o o] olsd Aoz Y
oj¢} Z& Aie $FMFHTGe] HSFAFHERYG AYow FAE | o]TAIAN B B
< TR Axes wig 298y Alsdn

2) R ol FHY

FHolFHAE 4 Y UA FAo] A3H(YH)eE FAQ WAE BHN ¥4 2
= <Table 5>} 2t}

ARE AWEYW, A 170eAH 94445 FAdo]  50565:6314cm, H|$FFHFR
33.922:8688cmz Jeltow, A27zbXE $4M4 Hdho] 59587:2.761cm, Hl-$4AS4F
47.951110.943cm, A3TRAME $5ASF FTo] 89.067+7.324cm, Bl $-FAGF o] 68.244+8818cm
o5& AoZ Yehdth

ANH o2 LG ule5ALeryg A $4Y FHoledA7} o Bo] olFd A
o2 ey

ol Avhe $4g Fol HigLAFAURY F4RE Folv FHol § Holua &
T A

Al 170 A F419] wzhgo] AL Roz \%E}kk—‘:ﬁl o 2golZ gojug £33 9
FHl FFoz A FAS A do 278 Ao £& S A AT o B
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Table 5. Displacement of COG( Y Axis ) ( Unit : Cm)
subject I Phase [IPhase MPhase
M 50.565 59.587 89.067
excellent
SD 6.314 2.761 7.324
M 33922 47951 68.244
non-excellent

SD 8.688 10.943 8.818

3. Eel 2z sl

1) JYEAN £E5BFA] 745

B A7 22259 BEX) ATE gAY AdoldA] AHLHE QEE B BN
2 Z3= <Table 63 Zo] Yepxith

Z2AE AHEY, &&E Fme YHEAN S$FH57De] 16438147707, Hl§5ASY
166.365+8495°2 eIy, TFA Zre FFAFIHYo] 135037:8051°, HI9FMS
140.364+14.891°2 e}t

fe 2z B w &5 7z sl glojN A FM fFdev) HlAsET 34 4
Eited YHEAY 2°ZtolE BATh ZEH(1987)] cd?oﬂ o8y 0ERAN 2EHNH Z4EE

BU7I°Z RIS & A7ANE $5a50 HeFaFATIA B 2519879 dTR
o 2A vepget
Table 6. The angle of wrist and elbow at impact (Unit:.)
subject wrist elbow
M 164.381 135.037
excellent
sh 7.707 8.051
M 166.365 140.364
non-excellent
SD 8495 14891

HAF2002)9] d7AFe 3t YYEA] BEAY ZxE 1B6°2 Rudled, & rolie
HZFH2002)9] Q7R $5851E 145 A Jebston, vepdede #2435 24 v
ot

FYHEA ZEA 427t YT Jdo] ETEA FA Ado] B B gAY 5FE &9
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H@eh) Aolg A7)A Reke dnen Ardn

2) FE4%

B Az 22w Aupe <Table 7>3 o] eyt

A3E Aund, ok $3M5ATE 151417:43.289°, W] 955 Ge 97934435 076°2 U
Eton, dHEA $5HA5:AT0] 162.63+13.602°, ¥ L4 H 5 tho] 143.2+1043°2 Vebdn, &4
A A RT] 117493468.578°, vl $-- 44T 127533410.284° 2 VpeElth

TEAET A7 YolH e Do) vl eFMFHdRTg 34 Uit

A 2%2002)8] ApAFo} QA Tk B2Z o) 149.6°, YHEA] 1766°F2 RudP=Y), B &
TAME HZF2002)9 ArEch A FEe TN 223% ZA Yeiga, YYEA 6F
= 2 vebgon, uesa5Ane Boby 5204 Ve JYEAE B°FE 2 Jepdrh
YAEA $AFHDo] HSFHFAGRY F870] 27 Uehd AL YHEA A9 e
2 349 FF4lo] ojFojA = of o, o] AHo| HAA o)RAN BEAQY Avela FF
T8 Ao AsE

o

Table 7. The angle of Knee {Unit:.)
subject I Phase [ Phase [MPhase
M 151417 162.63 117493
excellent
5D 43.289 13.602 68.578
M 97934 143.200 127533
non-excellent
SD 35.076 10.430 10.284
4 YEA K| EHo| 4% M3

€ A7 4 B R vzt A 2vjola B AT 8% B Yo
2 FAsgh 1 d9he <Table 8>3 7o) Uehyith

¢ & 03 e $4RFUe] UBNLMIGa/s, M55 Pl 12575
20818lem/s2 UERRR, Ag EEE $A53T] 974417:507%cm/s, 9 Aol
868.261+159.018cm/s2 YEI T, Age] &E& S5 To] 563201434616cm/s, HlS-FHF3
o} 489.825198.302cm/s 2 LHERtTh

&9 S2 Yo ALF2)S] A7Ao ekl JUEA T65em/s2 BTk ¥ A7
o Wlmele $Ush M fGUSAN h Aol HolE ACZ Uehe

&9 £50 g0l YHEAN £9 $57} $FFR B9 Suo] JFL Yol UAE, $54
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F3%o] S+ YRR £ 4&}%}
Agel £xol Yol SHAE AT UNA TN SFAFITe] HIFHFDY

=AYbt

Ry

A4 G H1 £ F D ZFUA JHE A o|FR1 g AL YEh) &
o £xo Husy UA FHI3Yd =L Aoz Jeylth o9} 2L e Afola FHA &
o SERG AAe £EO ol WA £57} Padted, o YAYEA 29 BEAA 49 2
A29 $Fo] Mol d diolgtn AT 4+ A
Table 9. The velocity of fore arm (Unit = Crrys)

subject hand fore arm upper arm
' M 1425502 974.417 563.201
excellent
sD 94,165 50799 34616
M 1255.755 868.261 489.825
non-excellent -
‘ SD 208.181 159.018 98.302

o] o §(positive power)& A9 &7} ¢4

= EHES 22 e ““ ‘.’——101‘4‘13} Z, W& 4Z(concentric contration) ¢t LAEH, &
o] 4EL o]4A 43 (encentric contration)Ehol WHAY .

€ @M E YYEA 4R BAd dig YES B4

YAEA UE) U ZIe <Table 11>3% z_g ] Uelsih

A5gwol
q

I 29T Avny, 29 U5 old $AFUT] -195276:8696Tw, H$5HT
_12 o

S
-130.634+382.167w= UERG R, A &L $5M5H o] 5275791326.359w, H|-S-GAHGF
205.424+347.224w 3 ENG O, gk AFof glojA Mg To] -587.153£261.34%w, Hl-¢-
F2tho] -33952481.917wZ UERG T, o719] QFo] QoM $4M4F o] -1040.32+391.163w, H]
FrAasydo] 5725451442 553w ERiT
UYHEA] 4R £4Y 9E9 oA BE éoﬂﬁ /*? o] ¢4 Aeddng ¢ A
A et o] 492 B o JYEA 545 v SFAFHTRY 2EFE Fo)7] A9
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Table 11. The power of segment at impact

subject hand fore arm upper arm shoulder
M -195.276 -527.579 -587.153 -1040.32
excellent
SD 86.967 326.359 261,349 391.163
M -130.634 -205.424 -339.52 -572.545
non-excellent
SD 382.167 347.224 81.917 42,553
v.zZ &

2 ATt &a%0a T2 FH/F A4S AA 2BVIM FE ZAAA ARG 73 2A
Frdast v pAs Avtola TS vE FAFC RN Avtold T)g F2I YR oS F
9 ZA A AFH FEE A & YEE = 2 FHo] itk
@79 ddte A g w7 a9 A4 55 Hof Jle HAsHS 6(¢Ag 39, Wl
TAF 39)EE W AR en, E48e FE FF £IA AAFHY 9, @
A=) W}, AR £ 5 W3, JYEA FAEHY 4§ TS FASUAUT o] qF FE2
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